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ABSTRACT 
Although the drivers of innovation have been studied extensively in construction, 
greater attention is required on how innovation diffusion can be effectively assessed 
within this complex and interdependent project-based industry. The authors draw on a 
highly cited innovation diffusion model by Rogers (2006) and develop a tailored 
conceptual framework to guide future empirical work aimed at assessing innovation 
diffusion in construction. The conceptual framework developed and discussed in this 
paper supports a five-stage process model of innovation diffusion namely: 1) 
knowledge and idea generation, 2) persuasion and evaluation; 3) decision to adopt, 4) 
integration and implementation, and 5) confirmation. As its theoretical contribution, 
this paper proposes three critical measurements constructs which can be used to 
assess the effectiveness of the diffusion process. These measurement constructs 
comprise: 1) nature and introduction of an innovative idea, 2) organizational capacity 
to acquire, assimilate, transform and exploit an innovation, and 3) rates of innovation 
facilitation and adoption. The constructs are interpreted in the project-based context 
of the construction industry, extending the contribution of general management 
theorists. Research planned by the authors will test the validity and reliability of the 
constructs developed in this paper.   
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INTRODUCTION 
The study of construction innovation remains an important topic for researchers as 
innovation is recognized as an essential survival trait for construction organizations 
(Gambatese and Hallowell 2011). With input from research on how innovation can be 
maximized, construction organizations are placing greater strategic emphasis on 
purposefully managing innovation (Gann 2000). Despite increasing emphasis on how 
innovation can be maximized within and across construction organizations, challenges 
remain over the complexity of innovation diffusion in construction. This involves 
understanding how contextual variables influence the accumulation of innovation 
knowledge across project teams to evaluate the potential benefits of an innovative 
idea put forward. Indeed, guidance is scarce on the process of how construction 
organizations assess the potential of an innovation (Hartmann 2006a). These 
challenges partly stem from the unique nature of the construction innovation system, 
where there are high levels of interdependency concerning the innovation diffusion, 
requiring intensive interaction and collaboration between a wide range of functions 
for success (Bessant 2006; van der Panne et al. 2003).  
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 Thus, a construction organizations’ ability to encourage the uptake of an innovative 
idea depends heavily on the nature of their external environment, in light of their 
internal capabilities. For example, the cultural attitudes of interrelated project 
organizations can have a significant impact if a proposed innovative idea is 
implemented in a construction project (Hartmann 2006b). Similarly, the temporary 
nature of construction teams makes it difficult to build the strong relationships often 
needed for the diffusion of innovative ideas. There is a large body of construction 
management literature advocating the need for improved supply chain integration for 
the benefit of project outcomes, including innovation supply-chain integration 
(London 2001; Gann and Salter 2000; Hinze 1994). Not only does the nature of the 
project production method lead to discontinuities across project relationships, it also 
introduces risk adversity when considering new ideas due to the limited previous 
dealings between project stakeholders.  Established long-term relationships can have a 
major impact on the willingness to adopt an innovation (Bossink 2004). Despite this, 
there remain diffusion difficulties relating to a lack of ongoing accumulation of 
innovation knowledge across project organizations and from project to project, that 
can lead to unwillingness to consider innovative ideas for adoption. 
  
For these reasons, in terms of theory, it is not advisable to use generalized innovation 
diffusion concepts for use in the project-based construction industry. As innovation is 
context specific, research and policy needs to be fit-for-purpose to suit the unique 
nature of project based firms (Blindenbach-Driessen and van den Ende 2006).  Clear 
differences between project-based industries, such as construction and say, the 
manufacturing industry requires innovation models to be carefully contextualized and 
applied to suit different perspectives (Blindenbach-Driessen and Van den Ende 2010; 
Widén 2006). This paper responds to this need by developing a conceptual framework 
that proposes three critical measurements constructs to be used to inform the nature of 
the diffusion process in the context of a construction project.  
 
Firstly, the research is contextualized, to define the process model for innovation 
diffusion and highlighting the stakeholder characteristics required for effective 
transfer of innovation knowledge on a construction project. This work draws from 
management literature on innovation diffusion with particular emphasis on the 
diffusion model originally developed by Everett Rogers in 1962. Although there has 
been many variations to Roger’s diffusion process model (e.g. Wolfe 1994; Cooper 
and Zmud 1990) with greater or lesser graduations between stages, Roger’s model is 
the most influential and frequently cited (Nutley et al. 2002). According to Larsen 
(2005), Rogers’ innovation diffusion theory provides ‘the most comprehensive and 
cogent presentation of the theory’ (p.788). To date, according to Google scholar 
search engine, Rogers book “Diffusion of Innovations” has been cited over 39,000 
times and is the seventh most widely read book concerning innovation in the world 
(Folkestad and Gonzalez 2010).  
 
Secondly, measurement constructs to assess the effectiveness of the innovation 
diffusion process are proposed. The framework is presented in light of the prior 
conditions required for effective innovation idea generation and diffusion. The 
framework enables exploration of the characteristics of key construction industry 
stakeholder in the diffusion process. It is intended that this framework will be 
employed to improve understanding innovation diffusion on construction projects. 
The following section provides background information on innovation diffusion and 
 the associated process model, followed by a discussion of our conceptual framework 
incorporating our three-fold measurement constructs across the diffusion process. 
 
INNOVATION DIFFUSION 
The seminal author of innovation diffusion research, Everett Rogers, defines diffusion 
as ‘the process by which an innovation is communicated through certain channels 
over time among the members of a social system’ (Rogers 2003, p.5). A key element 
to this definition is the importance placed on understanding innovation diffusion as an 
action within a complex social system of key diffusion actors. This definition 
emphasizes the role played by communication, relationships and the decision making 
process involving acceptance or rejection across a social system.  
 
Innovation diffusion research has a rich history, spanning more the 50 years of intense 
activity. The vast amount of innovation literature has led to many typologies of 
diffusion research focusing on the innovation process within a social system. Early 
research focused on the innovation adoption behavior of individuals that was 
criticized for being overly simplistic for interpreting organizational adoption behavior, 
resulting in a shift of focus towards the organization as the main unit of adoption 
(Nutley et al. 2002). 
 
According to Wolfe (1994), innovation diffusion research can be split into three key 
typologies. These comprise: 1) Patterns of diffusion; where researchers have explored 
the patterns of uptake across potential adoptions and the unit of analysis of the 
innovation itself; 2) Organizational innovativeness: where researchers explore the 
determinants of innovativeness with organizations, where organizations are the level 
for analysis; and 3) Process theory; where researchers explore the processes 
organizations (and individuals) go through in adopting innovations; where the unit of 
analysis is the innovation process. 
 
The type of diffusion model examined here fits the last category – process theory. 
There are a wide variety of staged process models proposed in the diffusion literature. 
However, it is argued there are significant overlaps between them (Wolfe 1994). 
There have also been more recent arguments over the simplistic nature of diffusion 
process models, with claims that innovation diffusion is a complex, unpredictable and 
‘messy’ journey (e.g. Van de Ven et al. 1999). However, classic diffusion model 
supporters, including Rogers, responded to this criticism claiming a linear approach is 
an appropriate approximation of typical processes. 
 
CONCEPTUAL FRAMEWORK 
With this in mind, Rogers (2003) five-stage representation model of the innovation-
decision process is adapted in the development of the conceptual framework proposed 
in this paper. Although Roger’s innovation-decision process is a ubiquitous diffusion 
model in the general management literature, it appears to have only guided one 
previous study in the construction industry context (Larsen 2005). Figure 1 presents 
our conceptual framework. 
Rogers (2003) argues the process of adoption occurs in the following stages: 
 (A) Knowledge and innovation generation; where a potential adopter learns about 
the existence of an innovation and gains some understanding of it.  
(B) Persuasion and Evaluation; where a favorable or unfavorable attitude towards 
an innovation is formed based on the organizational context. 
(C) Decision; where activities are undertaken which lead to the adoption or 
rejection of an innovation.  
(D) Integration and Implementation; where an innovation is implemented and/or 
integrated into a wider system on a larger scale.  
(E) Confirmation; where information on the value of an adopted innovation and 
the innovation diffusion process is gathered potentially reinforcing 
effectiveness on a wider scale. From the innovation level, if an innovation is 
perceived to poorly perform or there are mixed messages of its performance, 
may result in the decision to reverse ongoing adoption, depending on the 
context. 
Figure 1 Conceptual Framework 
 
Adapted from Rogers (2003)  
Rogers (2003) also argues the steps through each stage are influenced by the nature of 
the decision-making unit (e.g. the project team), prior conditions (such as previously 
standard practice and experience) and the communication channels across 
stakeholders. In the context of our framework, these influencing factors can be simply 
split into 1) the internal capability of a stakeholder organization to indentify, integrate 
and apply innovation in light of previous experience and practice; and 2) the inter-
organizational relationships the influence the effectiveness of innovation knowledge 
sharing across organizational boundaries. Thus, these two elements shape our 
conceptual framework; influencing the effectiveness of the diffusion process.  
 
Although Rogers’s innovation-decision process theory provides a practical and 
generic process theory focusing on innovation communication channels as a central 
and critical element, it does not consider the specific context in which an innovation is 
diffused (Larsen 2005). Therefore, to adapt the model to the context of construction, 
we propose three measurements constructs namely: 1) nature and introduction of an 
innovative idea, 2) organizational capacity to acquire, assimilate, transform and 
exploit an innovation, and 3) rates of innovation facilitation and adoption. 
 
 Firstly, according to our framework ‘the nature and introduction of an innovative 
idea’ in the context of construction influences the ability of a potential adopter to 
learn about the existence of an innovation and gain an understanding of it. Drawing 
from the construction innovation literature, Winch (1998) argues new ideas stem from 
a ‘top down’ and ‘bottom up’ approach in construction projects: top down focuses on 
a new idea adopted by organizational managers (proactive innovation), while bottom 
up ideas are as a result of problem-solving during a construction project in response to 
changing conditions that are learned later in the procurement process (reactive 
innovation). Also, the type of stakeholder influences the effectiveness of the 
knowledge and idea generation stage. Broadly, Rogers (2003) identifies the typologies 
of stakeholders to propose new ideas and adopt innovation can be split into five 
groups in order of their willingness to introduce and support the introduction of a new 
idea: 1) innovators, 2) early adopters, 3) early majority, 4) late majority, and 5) 
laggards. In assessing who are key introducers of new ideas on projects, emphasis is 
on ‘innovator’-types, who are more willing to take on the risk of proposing a new idea 
for consideration, which will inform the subsequent decisions of potential adopters.  
  
Once the new idea has been proposed, it’s assessment during the persuasion and 
evaluation stage can be considered by the following measures (Rogers 2003): Relative 
advantage: the degree to which the innovation is perceived as better than the idea it 
supersedes; Compatibility: the degree to which the innovation is perceived as being 
consistent with existing values, past experiences, and needs of potential adopters; 
Complexity: the degree to which the innovation is perceived as difficult to understand 
and use; Trialability: the degree to which the innovation may be experimented with 
on a limited basis; and Observability: the degree to which the results of the innovation 
are visible to others. Additionally, legitimacy is also argued to be a driver in the 
persuasion and evaluation of an innovation. Thus, organizations’ choice to adopt an 
innovation can be partly driven by institutional pressures associated with ‘fads’ rather 
than hard evidence to support their uptake (Abrahamson 1991).  
 
In light of these theoretical concepts, knowledge and ideas generation across 
construction organizations is to be explored by identifying who introduces and 
supports the introduction of new ideas to projects, and how innovative ideas are put 
forward for consideration.  A key feature of Rogers (2003) diffusion model is that, for 
most members of a social system, innovation adoption decisions depend heavily on 
the decisions of the other members of that system. Thus, stakeholder characteristics 
involved in the innovation process (and interactions between them in the 
organizational context) will determine early diffusion effectiveness (Nutley et al. 
2002). Additionally, it is proposed this measurement construct should also identify at 
what stage innovative ideas are introduced (e.g. earlier during design and tender 
stages or informally throughout the delivery of a project).  
 
It is useful for policy makers to understand the construction innovation diffusion 
process in light of its dynamic and interactive nature and the need for construction 
organizations to effectively communicate throughout the process for successful 
diffusion. In doing so, it is important to identify where new ideas originate from and 
how the development of such ideas can be encouraged. 
 
Secondly, our framework proposes the persuasion and evaluation of an innovative 
idea for consideration, the decision to adopt, and innovation implementation is driven 
 by internal organizational capacity across the construction network.  Drawing from 
the construction innovation literature, knowledge flows in a construction project 
environment tend to be discrete and disordered causing difficulty for the organization 
to capture knowledge and learn from feedback (Gann 2000). Within this environment, 
innovation is driven by the learning capacity of organizations to identify, assimilate 
and exploit innovation knowledge for project specific tasks across a project network 
(Gann 2001). Thus, the diffusion of an innovation (once an idea has been developed) 
is dependent on both the learning ability of the individual organization and the 
learning ability of all organizations within the project network. 
 
This internal capacity of the organization (or decision-making unit) to evaluate, 
decide to adopt and then externally implement an innovation is argued to be assessed 
through absorptive capacity. Absorptive capacity forms a key construct in our 
framework as a measurement construct. This capacity refers to the learning process 
and ability of an organization (or inter-organizational form) to identify assimilate and 
exploit knowledge from its external environment (Cohen and Levinthal 1990). Zahra 
and George (2002) define four phases constituting absorptive capacity: acquisition, 
assimilation, transformation and exploitation.  Acquisition refers to an organization’s 
ability to locate, identify, evaluate and acquire external relevant knowledge to aid in 
the internal development. Assimilation refers to an organization’s ability to 
understand external knowledge i.e. ability to classify and process external knowledge 
for internal use. Transformation refers to an organization’s ability to combine newly 
acquired or assimilated knowledge with existing knowledge and adapt existing 
knowledge for new purposes. Finally, exploitation refers to an organization’s capacity 
to take the knowledge that has been acquired and assimilated, and transform and 
apply it externally for indentified benefit. In the construction context, these four 
phases need to be understood in a project-based production environment. 
 
Finally, once innovation is implemented, it is proposed feedback and reinforcement of 
the effectiveness of innovation diffusion is measured through innovation adoption 
activity. Innovation adoption activity can be measured by the number of construction 
organizations that had implemented or facilitated the implementation of innovation on 
construction projects. Additionally, innovation activity data will also indentify what 
sectors are the most active in implementing or facilitating the implementation of 
innovations - to provide feedback on innovation diffusion effectiveness. Although 
innovation activity is generally measured by innovation implementation according to 
the innovation implementer (e.g. ABS 2011), we propose the measure for construction 
innovation activity should include organizations that have facilitated the 
implementation of innovations. This is due to the team-based nature of construction 
project production (Dubois and Gadde 2002), where ‘brokers’ of innovation play a 
key role in implementation (Bessant and Rush 1995). By combining these constructs, 
this framework establishes a theoretical foundation for testing in fieldwork planned by 
the authors. 
 
THE PLANNED EMPIRICAL STUDY 
The authors, supported by both public and private sector industry partners, have been 
tasked to undertake a large-scale study of innovation diffusion in the Australian road 
construction industry, to be completed in 2013. The aim of this study will be to 
identify key inputs and outcome variables relating to innovative product diffusion, 
 namely the nature of innovative idea generation, innovation activity difficulty and 
obstacles that restrain new product adoption. The study also aims to gather data 
relating to the organizational capacity to diffuse innovations on projects (including 
absorptive capacity) and examine the relationship between these variables towards 
innovation adoption. The study will contribute to the innovation literature and 
improve the understanding of the construction innovation diffusion process, guided by 
the conceptual framework developed in this paper.  
 
CONCLUSION 
The study of construction innovation is increasingly seen to require an understanding 
of the closely interconnected nature of the diffusion process.  Thus, innovation 
process constructs need to be examined in a holistic manner and not in isolation to 
gain a more complete understanding of diffusion. This is partly due to emphasis 
placed on the interactive view of construction innovation that relies on the result of a 
team effort between a collective group of industry organizations. Thus, the focus of 
the process model developed here is to explore the effective integration of external 
knowledge sources – driven by the internal capacity of construction organizations to 
capture, integrate and use innovation knowledge for project benefit.  
 
This paper contributes to understanding of innovation diffusion knowledge on 
construction projects, by developing a conceptual framework founded on existing 
diffusion process constructs from the general management literature. As guidance 
remains scarce on how to effectively assess innovation diffusion in specific 
construction contexts, the framework and proposed empirical study presented in this 
paper respond to this need. It is expected the framework presented here will help to 
reveal gaps in the knowledge flow process – from ideas generation through to 
implementation and confirmation - that impede the diffusion of innovation. 
 
As a theoretical contribution, this paper proposes three critical measurements 
construct which can be used to inform the nature of a five-stage diffusion process. 
These measurement constructs comprise: 1) nature and introduction of an innovative 
idea, 2) organizational capacity to acquire, assimilate, transform and exploit an 
innovation, and 3) rates of innovation facilitation and adoption. Data obtained about 
these constructs in future empirical work will enable informed policy advice to 
effectively harness the power of knowledge networks, increasing innovation diffusion 
and improving project performance. The authors are planning to confirm and build 
upon the proposed framework and further define the critical relationships and actions 
required to promote innovation diffusion on projects. This empirical work is expected 
to assist in maximizing the potential for adoption of construction innovations in 
response to a growing need to deliver construction projects of increasing size and 
complexity.  
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